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Univ.-Prof. Dr. Wilhelm Foissner - 60 years: 
biographical sketch and bibliography* 


Erna Aescht & Helmut Berger 


Abstract: Wilhelm FOISSNER, born in a village in Upper Austria on August 18, 1948, is an outstanding protistlogist. After the ba¬ 
sic schools he was an apprentice as a carpenter. In 1973 he obtained his A levels and began to study zoology and botany at the 
Salzburg University. In 1979 he finished his thesis about the hydrobiology of small water bodies in the Austrian Central Alps, 
with special regard to ciliates. In 1982 the jubilarian became a University lecturer (Venia docendi), and after five years he was 
Professor at the Salzburg University. In 2006 FOISSNER was elected as president of the International Society of Protozoologists. 
From 1967 until now Wilhelm FOISSNER wrote 623 publications dealing with protists, mainly with ciliates, namely one disserta¬ 
tion, 13 monographs, 39 book chapters, three guest editions, 348 journal articles (155 single authored; in 82 cases of multiau- 
thored papers he is the principal author) published in 85 journals, seven reports and short communications, seven book reviews, 
and 205 abstracts. In total, his publications cover about 14,000 printed pages. 187 colleagues from all over the world are co-au¬ 
thors in FoiSSNER’s publications, demonstrating the high number of international relationships. 
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* This compilation is dedicated to Wilhelm FOISSNER, our mentor 
and friend, on the occasion of his 60 th birthday. His insatible cu- 
rosity about the natural wonders of the microscopic world has been 
formative and hopefully he achieves his proclaimed target to des¬ 
cribe 1000 cilate species. 


1 Introduction 

Wilhelm FOISSNER is not just a great protozoolo- 
gists, he is a living legend. Everybody who deals with 
ciliates knows him (or has to know him) either from a 
conference - where he is usually present with up to 10 
lectures and posters - or at least from the literature be¬ 
cause more than 600(!) publications cannot be over¬ 
looked (chapter 4). CORLISS (1979) already recognised 
the authority of the jubilarian and therefore included a 
photograph of W. FOISSNER in his “guide” to important 
protozoologists. In 1992 CORLISS has appreciated FoiSS- 
NER as one of six “interfaces between taxonomy and 
ecology in modern studies on the protists”. 

In the present paper no attempt will be made to 
chronicle his full life in any detail, but we provide a 
brief curriculum vitae of Wilhelm FOISSNER (for some 
more details see Aescht 1994, 2003 and Speta 1999a, 
b), a survey of his major research topics, and, as major 
part, a (likely almost) complete bibliography with a 
short statistical evaluation. A complete set of FoiSS- 
NER’s publications is continuously deposited by himself 
at the Salzburg University Library and at the Biology 
Centre of the Upper Austrian Museum in Linz, where 
it is recorded in-depth using a database. His journeys to 
all continents and some problems pertaining to the col¬ 
lection of soil samples are described and illustrated by 
photographs by his wife and co-worker of 20 publica- 


Denisia 23 (2008): 

15-46 






















©Biologiezentrum Linz/Austria, download unter www.biologiezentrum.at 


tions Use FoiSSNER (present issue). A nomenclatural 
and taxonomic compilation is given by BERGER & AL- 
RASHEID and a catalogue of his permanent slides, i.e. 
“type material” ofciliates (Ciliophora) and some further 
protists, at the Upper Austrian Museum in Linz by 
AESCHT, respectively in the present issue. 


2 Biographical sketch 

The most important dates of FoiSSNER’s life are sum- 
marised in the following personal data sheet, supple- 
mented by some photographs spaning a period of the 
last 20 years (Fig. 1-25): 

2.1 Curriculum vitae 

Wilhelm FOISSNER 

Fachbereich Organismische Biologie 

Paris-Lodron-Universitat Salzburg 

HellbrunnerstraBe 34 

5020 Salzburg 

Austria, Europe 

Telefon: +43^(0)662^8044-5615 

Fax: +43^(0)662-8044-5698 

E-mail: Wilhelm.Foissner@sbg.ac.at 


Personal data 

Date of birth 
Parents 

Place of birth 

Marital status 
Academic Title 


18.08.1948 

Anton FoiSSNER, railwayman, 
and Maria FoiSSNER, housewife 
Village of Wartberg ob der Aist, 
Upper Austria 
Wedded to Use FUCHS 
Univ.-Prof. Dr. 


Education 


1954-1962 

1962-1967 

1967-1968 

1973 

1973-1979 

1979 

1982 


Basic schools 

Apprentice as a carpenter in the city of Linz, Up¬ 
per Austria; finished with fellow degree 
Compulsory military service 
Higher School Certificate (A Levels) as non-res¬ 
ident pupil 

Study of zoology and botany at the University of 
Salzburg 

Doctorate to Dr. phil. (dissertation see chapter 
3.1) 

Inaugural dissertation (Habilitation in German): 
Dr. phil. habil. 


Professional life 

1966-1974 Honory scientist at the municipal Natural Histo¬ 
ry Institute at Linz 

1968-1973 Laboratory assistant in a medical laboratory 

1974-1980 Teacher at medical schools in the hospital of the 
city of Linz; responsible for microscopy and pho¬ 
tography 

1980-1986 Assistant at the Institute for Zoology of the Uni¬ 
versity of Salzburg (Fig. 1-4) 

1987 Professor (Extraordinarius in German) of Zoology 



at University of Salzburg 

1987 

Invitation to the University of Adelaide by the 
ABRS [Australian Biological Resources Study] 
(workshop on taxonomy of ciliates) 

1991 

Vice President of the International Society of 
Protozoologists 

1996 

President of the German Society of Protozoolo¬ 
gists 

1996 

Visiting Professor at the University of Rio de 
Janeiro on invitation by Prof. Inacio Domingos da 
SlLVA Neto. Workshop on staining and cultiva¬ 
tion of ciliates 

1998 

Visiting Professor at the King Saud University in 
Riyadh, Saudi Arabia on invitation of Prof. 
Khaled A.S. AL-RASHEID. Lectures on biodiversi¬ 
ty of protozoa 

2001 

Co-organizer of the XI th International Congress 
of Protozoology held in Salzburg 

2005 

Plenary speaker at the XII th International Con¬ 
gress of Protozoology 

2006 

Plenary speaker at the VII th Asian Conference on 
Ciliate Biology 

2006 

President of the International Society of Protis- 
tologists 

Awards and honors (Fig. 5-8) 

1980 

Christian-Doppler-price for biology 

1985 

Sandoz-price for biology 

1985 

Tratz-price for scientific research in Salzburg 

1992 

Stiegl-price for water protection 

1999 

Cultural price of the Upper Austrian federal state 
government for scientific excellence 

2003 

Cultural medal of the Upper Austrian federal 
state government for a considerable donation to 
the Biology Centre in Linz 

Memberships in boards of reviewers and editorial boards 

1980 

Invited author for the re-edition of Kahl’S Cilia- 

1983 

ta 

Board of reviewers “Archiv fur Protistenkunde” 
and “Mikroskopie” 

1984 

Board of reviewers “The Journal of Protozoology” 

1987 

Board of reviewers “European Journal of Protis¬ 
tology” 

1988 

Co-editor of the international journal “Biology 
and Fertility of Soils” 

1991 

Board of reviewers “Acta Protozoologica” 

1992 

Co-editor of the “Archiv fur Protistenkunde” 

1993 

Board of reviewers “Lauterbornia” 

1994 

Board of reviewers “Limnologica” 

1996 

Board of reviewers “The Journal of Eukaryotic 
Microbiology” 

1999 

Founder and chief editor of the “Protozoological 
Monographs” 
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Fig. 1-4: Working 
situation in the 1980s. 
1: The working group 
of Foissner. Front: 
Flannes Augustin, 
Flubert Blatterer, 
Wolfgang Petz; Rear: 
Gabriele Luftenegger, 
Foissner, Erna Aescht, 
Karin Gschwind, Igor 
Oleksiv, a stipendiat 
from Lwow (Ukraine). 
2: Sampling during a 
limnological course in 
Bad Gastein 1985, to 
the left Flannes 
Augustin. 3: Parody 
during a institutional 
party in 1989 drawn 
by Irene Stadler. 

4: At his table at 
home, where studies 
go on in the night. 
Photographs: 

Anonym (1); Flubert 
Blatterer (2, 3); Jean 
Dragesco (3). 


2.2 Mentors and guides 

The germ of FoiSSNER’s fascination of the microscO' 
pic world was posed by Florian ZEHETHOFER, the natural 
history teacher in the basic school. As soon as possible 
he bought his own microscope. From 1966 to 1976 he 
was a honorary co-worker of the natural history institu¬ 
te (Naturkundliche Station) of the municipality Linz 
and adviced by the botanist Dr. Robert JAROSCFI , who 
also attened the University of Salzburg) and the head of 
the station, Professor Dr. Hans GROHS. In this time 
FOISSNER recognized the publications on the silverline 
system of the Austrian amateur ciliatologist Bruno M. 
KLEIN (1891-1968), preparator in the Natural History 
Museum of Vienna (CORLISS 1969; Aescht 2003), and 
started own researches. Unfortunately, they personal 
and by letter contacts have been restricted from 1966 to 


1968, nonetheless FOISSNER can be considered as single 
scholar of Klein. In these years, Foissner got to know 
the botanist Univ.-Doz. Dr. Franz SPETA, curator of 
plant and invertebrate collections at the Upper Austri¬ 
an Museum, who initiated his further education as non¬ 
resident pupil to reach the Higher School Certificate 
and animated the deposition of “type” material in the 
museum (for details see AESCHT, present issue; for fur¬ 
ther activities see chapter 2.3). Acting on a suggestion 
of the famous Austrian soil zoologist Univ.-Prof. DI Dr. 
Herbert FRANZ (1908-2002), FOISSNER began to study 
the terrestrial ciliates at the University of Salzburg in 
1979. This engagement has further been motivated by 
the popular books of Raoul Heinrich France ( 1874— 
1943) and the Austrian soil zoologist Univ.-Prof. Dr. 
Wilhelm KUFINELT (1905-1988). Some indications of 
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Univ.-Prof. Wilhelm Foissner erhielt 
Stiegl-Wasserschutzpreis 1992 



An Prof. Wilhelm Foissner (2. v. 
li.) und sein Team vom Institut 
fur Zoologie der Universitat 
Salzburg sowie an Dr. Krewedl 
i3. v. li.) und die Projektgruppe 


der Privatschule St. Karl in 
Volders in Tirol uberreichte Dr. 
Heinrich Kiener (li.) den Stiegl- 
Wasserschutzpreis 1992. Mit 
dem Stiegl-Preis werden jahr- 


lich Projekte gefdrdert, die der 
Reinheit des Wassers und sei- 
nem Umfeld dienen. Motto: 
„Reines Wasser fur unser 
Land". Foto: Universitat/IKP 



Fig. 5-8: Awards in the 1990s. 

5, 6: Local newspapers reported 
about the Stiegl-price for water 
protection in 1992. 7: Josef 
Puhringer, the head of the 
Upper Austrian federal state 
government presents the 
Cultural price on 19, October 
1999. 8 : Celebration with Peter 
Assmann, director of the Upper 

Austrian Museum, and Angela Ortner, Federal state parliament 
president, on occassion of the presentation of the Cultural medal 
on 1, December 2003. Photographs: Archive. 



Salzburg im Bild 

„Reines Wasser fiir unser Land. “ Die 
Aktion der Stieglbrauerei zu Salzburg, 
im JubitSumsjahr „500 Jahre Stiegl“ ins 
Leben gerufen, wird auch in den kom- 
menden Jahren fortgesetzt. Diese Bot- 
schaft stellte Stiegl-Chef Heinrich Kie¬ 
ner Freitag abend an den Beginn einer 
feierlichen Preisverleihung. Es gait, die 
besten Projekte, die zur Erringung des 
mit 150.000 S dotierten Stiegl-Wasser 
schutzpreises 1992 eingereicht worden 
waren, zu wiirdigen. Als klarer Sieger 
(100.000 S) wurde von der Jury die 
Gruppe um den Salzburger Zoologie- 
Professor Wilhelm Foissner ermittelt. 

Der UniversitStslehrer hatte mit Mitar- 
beitem ein neues Verfahren zur biologi- 
schen Gewasseranalyse mittels Einzel- 
lem entwickelt und fur Praktiker nach- 
vollziehbar aujbereitet. Platz zwei 
(50.000 S) ging an eine Arbeitsgruppe 
des Privatgymnasiums Volders, das Um- 
welteinfliisse auf die Oualitat des Bren- 
nersees untersucht und tatsSchliche 

Verbesserungen durchgesetzt hatte. Der ^-■ ■ — 

wasserschutzpreis wird auch 1993 ver- jsj eue Methode zur Gewasseranalyse entwickelt 

Stiegi-Chef Heinrich Kiener. BMoge Me,Mas Jungmirth, me Siegergmppe mit 

hl^HchmwelSe™ 


further guides can be taken from FoiSSNER’s biographical 
articles to Christian Gottfried EHRENBERG (1795-1876) 
in 1996 and Alfred Kahl (1877-1946) in 2004. 
Moreover, FOISSNER and co-workers dedicated 126 taxa 
to various persons for diverse support (BERGER & AL- 
RASHEID, present issue), which is not a matter of course. 

Together with his wife Use, he founded the “Wil¬ 
helm and Use FOISSNER Stiftung” in 1987. The goal of 
this foundation is to promote German-speaking proto¬ 
zoologists outside of the academic research and to sti¬ 
mulate classical, morphology-oriented alpha-taxonomy. 
Four prices of the foundation were awarded during the 
annual meetings of the German Society of Protozoolo¬ 
gists to colleagues from Austria (Flelmut Berger), Ger¬ 
many (Josef DlECKMANN), Denmark (Hans Find 
LARSEN), and even China (Weibo Song). The fact that 
it has become increasingly difficult to find suitable can¬ 
didates for this price illustrates a shift in protistological 
research over the past three decades (Weisse, present is¬ 
sue). 

2.3 Lecturer 

The training commences with a personal intro¬ 
duction to the different investigation and preparation 
methods, whereby special value was put on thorough li¬ 


ving observations, detailed drawings, measuring and 
counting the characteristics often requiring many hours 
of concentration (all this is not as easy as it looks). Rea¬ 
ding of the extensive and scattered original literature in 
diverse foreign languages posed problems to all students, 
whereby everybody was astonished by the excellent me¬ 
mory of Foissner to multitudinous details. The aim was 
not to discover new species, but to identify and redes- 
cribe existing taxa, quite often supplemented by time- 
consuming morphogenetic studies or electron microsco¬ 
py of fine structural details. Severe discussions, word by 
word and sentence by sentence of the first (and later) 
manuscripts followed. Although nearly all students of 
“Willi” intended to become ecologists at the 1980s, 
everybody has became convinced that the knowledge of 
species - checked by an identification exam - and the 
developing and revising of preparation as well as sam¬ 
pling techniques are essential prerequisits for such a pro¬ 
fession. Likewise, the fource to publish results portion 
by portion in English before tackling the diploma or 
doctoral theses contributed to our becoming a clue what 
scientific works means. 

Since 1980 Wilhelm FOISSNER predominantly cared 
for nine doctoral (Ph. D.) theses and six diploma (Ma- 
gister in German) theses, in chronological order; some of 
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Die Wimpertiere Oder Ciliaten sind einzellige, 
wasserlebende Tiere.die sich durch fadenartige 
plasmatische Fort sat ze (Wimpern)fortbewegen . 
Die Wimpern stehen jedoch auch im Dienste der 
Nahrungsaufnahme.Die Nahrung besteht haupt- 
sachlich aus Bakterien Oder pflanzlichen und 
tierischen Einzellern. 


Wimpertiere haben zwei verschiedenwertige 
Kernarten,einen die korperlichen Funktionen 
regulierenden Grosskern und einen der geschlechf- 
lichen Fortpflanzung dienenden Kleinkern. Die 
Vermehrung erfolgt durch Teilung.lnnerhalb der 
Einzeller weisen die Wimpertiere den komplizierte- 
sten Ban auf. 


Ein weiteres wichtiges Charakteristikum der 
Wimpertiere ist das sogenannte Silberliniensystem. 
Dieses dicht unter der Haut ‘Pellicula, der Tiere 
liegende fibrilliire System wird erst nach Prapara- 
tion der Ciliaten mit Silbernitrat sichtbar und dient 
vor allem der Erregungsleitung. Es ermoglicht 
einen koordinierten Wimperschlag, wodurch die 
Ciliaten sehr differenzierte Bewegungen ausfiihren 
konnen.Auch auf die Formbildung der neuent- 
stehenden Zelle bei der Teilung nimmt es teilweise 
entscheidenden EinfluB. 


Fig. 9-14: Exhibition on the silverline system made by Foissner, supported by Hubert Schiffmann, in the Upper Austrian Museum, 
MuseumstraBe 14 (formerly "Francisco-Carolinum", now National Galery), in 1974. The original plates have been rediscovered during the 
removal of the biological materials to the Biology Centre in 1993. Photographs: Jurgen Plass. 


them are recognisable in Figures 1-4: Helmut BERGER, 
Erna WlRNSBERGER [starting from 1988 Erna Aescht], 
Gabriele Luftenegger, Wolfgang Petz, Bruno Ganner, 
Hannes AUGUSTIN, Hubert BLATTERER (Mag. Dr.), Karin 
Gschwind, Aline BERTHOLD, Roland OBERSCHMIDLEIT- 


NER, who performed his practical studies in Linz between 
1995 and 1996, Andreas Rodolfo Leitner and Uwe 
Schiftner. As with the “Wilhelm and Use FOISSNER 
Stiftung”, it has become increasingly difficult to find 
suitable candidates for the intense training in taxonomy. 
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Fig. 15: Cover of the 
catalogue 
documenting the 
exhibition (Fig. 9-14) 
embracing 68 pages. 


Die Wimpertiere 
(Ciliata) und ihr 
Silberliniensystem 

Das neuroformative System als Urstufe des 
Nervensystems in der Haut Einzelliger (Protozoa) 



Ausstellung im OO. Landesmuseum 
Museumstrafie 14 

2.4 Relations to Linz 

Apart from being born about 23 km apart from Linz, 
he has been inhabitant of the latter city between 1962 
and 1973. For the Biology Centre of the Upper Austri¬ 
an Museums, FoiSSNER is one of the most important ex¬ 
ternal co-workers since the contact with Univ.-Doz. Dr. 
Franz Speta, between 1970 and 1974 as well as 1979 
and 1981 provisionally custos of the invertebrate col¬ 
lection and from 1993 to March of 2003 divisional head 
of the biology section. Several exhibitions - in 1974 on 
the silverline system (Fig. 9-16), in 1986 on lichens, in 
1988 the soil animals in the Bohemian forest region, in 
1992 on freshwater ciliates in the river Traun, in 1996 
on symphoriont ciliates on crustaceans and in 1994 on 
“The Protozoa - a hidden world” (Fig. 17-19), have 
been organised or in an enormous amount supplemen¬ 
ted by FoiSSNER’s contributions to the catalogue, picto¬ 
rial material and as an opening speaker. As a private 
sponsor FoiSSNER donated a considerable amount of mo¬ 
ney for construction measures to adapt a loft for the 
scientific collections of Bruno M. KLEIN (1891-1968), 
which was achieved in 1992, and his own in 2001. Ac¬ 
cording to his desire, the extraordinal collection carries 
both of their names (Fig. 21, 22). 


3 Breadth of contributions 
(Fig. 15,18, 26-31) 

3.1 Survey of main topics 

FoiSSNER’s distinguished “amateur” (1967-1978) 
and scientific (since 1979) career spans over 30 years - 
and hopefully much longer. His publications (for statis¬ 
tics see below) may be classified into several diverse sub¬ 
fields of biology in general, the scheme of the classifica¬ 
tion depending on the interest of the person(s) doing it 
and/or the fineness of the subdivisions. Since FoiSSNER 
is predominantly recognised as “species describer” of ci¬ 
liates, some further main topics should be highlighted to 
put into perspective this unidirectional view. So, our 
classification represents a subjective, former student’s 
choice and a trial to survey the breath of contributions, 
which must not be in accordance with his own empha¬ 
ses. We classify the topics into seven categories arranged 
in the reverse awareness level (for ease of user only ye¬ 
ars are cited and co-workers are omitted): 

(1) Methodology 

(2) Theory 

(3) Ecology 

(4) History 

(5) Popular writings 

(6) Phylogeny 

(7) Taxonomy 

Methodological aspects have been continuously 
considered to a great depth. FoiSSNER has devoted more 
than 10 years and about 40 publications on largely ex- 
perimental(i) studies of the silverline system (see chap¬ 
ter 4-5 1967-1981; Fig. 9-14) enlightning its reactions 
to various mechanical damages during interphase, phy¬ 
siological regeneration and division. Considered are not 
only ciliates, but also naked amoebae (1971), flagellates 
and sporozoans (1976, 1977). The nature and neuroid 
function of this structure was hotly depated at this time 
and further awaits investigation with new approaches. 

Many projects of his students tested the efficiency 
of direct counting methods in estimating the numbers of 
microscopic organisms in soil, rivers and sewage treat¬ 
ment plants (1987, 1988, 1989, 1992, 1993) as well as 
effects of soil compaction, irrigation, pesticides and fer¬ 
tilisers (1979, 1981, 1985, 1986, 1989, 1993-1997) by 
experimental approaches (i.e. a completely randomised 
block design) and tried to develop a weighted coenotic 
index to characterise soil animal assemblages (1991, 
1992). Cultural experiments on food selection and 
growth rate revealed the first evidence of authochtho- 
nous soil ciliates (1985). FoiSSNER introduced the „non- 
flooded Petri dish" method (1987, 1999) and further 
techniques for the examination of organismal diversity 
are continuously improved (1985, 1987, 1992, 2001). A 
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Fig. 16: First hypothetical phylogenetic system of ciliates (cp. Fig. 13). 
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Fig. 17-19: The second 
exhibition in Biology Centre in 
1994 was supported in many 
ways by Foissner, among others 
the motive of the poster (17) 
and the composition the 
scanning electron micrographs 
for the cover of the catalogue 
(18), the original of which is 
recognisable to the right 
among the models prepared by 
the Swiss teacher Pedro Galliker 
( 19 ). 




probability-based approach using large sample collecti¬ 
ves (1997) and a statistical ACE (abundance-based co¬ 
verage estimation) model (2006) was introduced to stu¬ 
dy the global soil ciliate diversity. 

Some publications deal with modifications of prepa¬ 
ration methods (1975, 1976, 1979, 1984) clearly de¬ 
monstrating that modern taxonomical methods and 
features used to distinguish species are as complicated as 
modern ecological methods. Simultaneously the 
indispensability of live observation has been stressed 
and consequently that all species descriptions based ex¬ 
clusively on silver slides as incomplete and of doubtful 
value for both -taxonomists and ecologists (1991, 
1992). Basic microscopic methods are summarised in 
the classical paper of FOISSNER in 1991. Transmission 


and particularly scanning electron microscopy of diverse 
protists have been developed to a high standard in 
Salzburg starting in 1975 (e.g. 1981 on tintinnids, 1984 
on Spironomonas, 1985 on a haptorid, 1987 on cysts and 
generally the big revisions starting from 1993). 

As a by-product of taxonomic reseach, Foissner had 
to unravel numerous nomenclatural problems and has 
set new standards in this unloved discipline (1987, 
1988, 1997, 1998, 1999, 2000) cumulating at present in 
a general article on neotypification (2002). 

The evaluation of theoretical concepts has focused 
on the r/k [reproductive versus capacity] continuum 
(1985), the phenomenon of ciliatostasis (1987-1989), 
the role of indicator species in freshwater (1982, 1986, 
1988, 1989, 1991-1999, 2004) and of an authochtho- 
nous soil ciliate community (1985, 1987, 1988, 1989, 
1991, 1993) including the discovery of mycophagy, a 
new feeding strategy (1986). Questions on the species 
concept, the use of subspecific (2001) and subgeneric 
category in ciliates and if conservation of protists is nee¬ 
ded at all (2008) are also treated. FOISSNER is by no me¬ 
ans a splitter, since new species are only classified as 
such when populations can be separated from their nea¬ 
rest relatives by at least one distinct (non-morphome- 
tric!) morphological character. On the contrary, rather 
than creating new names that so often add to nomen- 
clatural confusion, the principle of redescribing existing 
taxa is followed until now. 

The moderate endemicity model proposed by FOISS¬ 
NER in 1999 greatly enhanced the discussion on diversi¬ 
ty, dispersal and geographic distribution of protist, be- 
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Fig. 20-22: Further relations to Linz. 20: 
Water color created by Bruno Maria Klein 
on motives of the silverline system of 
diverse ciliate species, which is 
unfortunately undated, but housed in the 
Biology Centre and taken for the cover of 
the present Festschrift. 21: The "opus 
magnum" on the Namibian ciliates 
covering 1459 pages in two issues was 
published in our monographic series. 22 : 
Flonour board, made by our 
entomological preparator Roland Zarre 
for entrance to the main residence of the 
FoissNER-KLEiN-collection, which 
construction measures were generously 
supported financially by Foissner in 2001. 



Denisiaos 


W. Foissner, S. Agatha & H. Berger 

Soil Ciliates (Protozoa, Ciliophora) from 
Namibia (Southwest Africa), with Emphasis 
on two Contrasting Environments, 
the Etosha Region and the Namib Desert 


/ 


v> 

O 





Ml o 

Oer Ausboii des Archlvs im Jnl-.re 2001 
l Wurde untersiuftf dutch pine gtoBzugJnin vi ■ - ■ 



V/ilhelrn Foissh'i' 

Universitat SaizLui r i 


w 


22 


onts, planktonic, moss and soil ciliate communities it 
became evident that the rarity of ecological papers with 
a reliable taxonomy is not caused, as is often maintai¬ 
ned, by financial restrictions, but by the one-sided view 
of the project leaders, who are usually ecologists and of¬ 
ten not really interested in the names of the organisms 


cause it suggests that most of the rare and cryptic protist 
species have not yet described and that about one third 
of the protists, described and undescribed, have a res¬ 
tricted distribution. Protist endemicity is supposed to be 
caused by geo-historical events (e.g., split of Gondwana 
and Laurasia and of continents), climatic factors (e.g., 
wind and water currents, tropical vs. temperate tempe¬ 
rature regime), ecological features (e.g., limited cyst via¬ 
bility), and their high age which provided sufficient ti¬ 
me to acquire high diversity by colonization of even 
highly specialized habitats. 

Ecological investigations include aut- as well as sy- 
necology. During the numerous compilations of saprobi- 


involved (1999). Thus, many faunistic and ecological 
results need to be reinterpreted. Fossilised protists 
(2001, 2005), e.g. from triassic amber (1999) and stran¬ 
ge habitats have been detected as niches for protists, e.g. 
groundwater (1996), tank bromeliads (2003). Draw¬ 
backs have also been shown, e.g. that further progress 
on ciliate diversity and ecology in rain forest soils 
(1997) will depend on studying fresh material and on 
the developement of appropriate isolation and culture 
methods. 

Historical aspects are not only announced in re-dis- 
covering 550 forgotten protist species described by Ab¬ 
be E. Dumas (1995), the biographical articles on 
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Fig. 23-25: Official 
appearances. 23: 2005 on the 
International Congress on 
Protozoology in Guangzhou, 
China; from right to left: 
Foissner, Denis Lynn, Sabine 
Agatha. 24: With Professor 
Horst Aspock on the first public 
symposion on occasion of the 
foundation of the Network of 
Biological Systematics Austria 
(NOBIS Austria) in the Castle 
Museum Linz on 14, December 
2007. 25: Presentation of a new 
"flagship" ciliate from the 
Niger floodplain during the 
annual meeting of the German 
Society of Protozoologist near 
Berlin in 2006. Photographs: 
Hubert Blatterer (23, 25); Fritz 
Gusenleitner (24). 



Christian Gottfried EHRENBERG (1996) and Alfred 
Kahl (2004), but also in the compilations of soil 
flagellates (1991), soil and moss ciliates (1997, 1998; 
2002), the famous series of the “Blue Ciliate Atlas 
(1991, 1992, 1994, 1995), revision of planktonic ciliates 
(1999) and the profound, monumental profusely illus¬ 
trated taxonomic revisions of diverse ciliate groups 


Phylogenetical considerations have come along with 
studies on the silverline system since 1974 (Fig. 16) and 
the detailed morphogenetic (1986, 1999, 2004, 2005), 
where HENNIG’s apomorphies were applied first, and par¬ 
tially ultrastructural investigations (1985, 1991) as well 
as the combination of morphologial and small subunit 
rRNA gene sequences (1999, 2001, 2005-2008). 

The intention behind the taxonomic monographs 
on diverse groups of ciliates was to set a new standard in 
species revisions (1993, 2007). Synonymy is not only 
mentioned (as is unfortunately usual) but also discussed; 
nomenclatural problems are solved according to the „In- 
ternational Code of Zoological Nomenclature 11 ; detailed 
descriptions of all species and synonyms are provided, in¬ 
cluding ecological and faunistic data (where else should 
the faunistic literature, most of which is usually ignored, 
be considered?); almost all published drawings on the 
species covered are included, resulting in several thou¬ 
sand figures. In short, the exhaustive treatments should 
enable the user to determine species without having to 
refer back to the original literature. Hopefully, they help 
to increase the low number of protistologists interested 
in taxonomy. Several papers refer to the description of 
non-ciliate protists, mainly testate amoebae (1987, 
1988, 1991, 1994, 1995, 2001, 2005), some fungi (1986) 
and a microsporidian (1995), and last but not least the 
phylum Hemimastigophora (1988, 1993). 


(1991-1999, 2007). Since these volumes compilate the 
almost complete morphologic, faunistic and ecologic 
literature distributed in many thousands small papers 
before, they are enforcedly an invaluable source for the 
history of ciliatology. 

Popular papers with reports of ongoing research for 
a broader audience have already been indicated in 
FOISSNER'S relations to Finz (chapter 2.3) and are more 
numerous in German (1989, 1991, 1992, 1994, 1997, 
1999, 2002, 2003) than in English language (1993, 
2002, 2004). 


3.2 Statistical evaluation of the bibliography 

Wilhelm FoiSSNER’s list of publications is very long 
(chapter 4). It comprises 623 entries, namely, the volu¬ 
minous dissertation, 13 monographs, 39 book chapters, 
three guest editorships, 348 journal articles (155 single 
authored; in 82 cases of multiauthored papers he is the 
principle author), seven reports and short communica¬ 
tions, (at least) seven book reviews, and 205 abstracts. 
The 348 articles have been published in 85 journals 
documenting the wide spectrum of research covered by 
Foissner and co-workers (biogeography, ecology, faunis- 
tics, limnology, molecular biology, nomenclature, sapro- 
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Fig. 26-31: Important revisions (26-29), discovery of a new phylum (30) and a monographic series founded by Foissner (31) represented 
by their cover pages. 


biology, soil biology, systematics, ultrastructure). 172 
contributions have been written in German, 254 in 
English and two in French, likely translated by his wife 
Use (excluding the abstracts and reports). In total, his 
publications cover more than 14,000 printed pages, an 
almost unbelievable value demonstrating FoiSSNER’s 
performance very impressively. The number of publica¬ 
tions published per year varies rather distinctly (Fig. 
32). His “most productive” years, in terms of number of 
publications, are 1987 (28 publications), 1995 (34), and 


1992 (37). However, it is remarkable that FOISSNER al¬ 
ready has published 50 papers, when he finished his doc¬ 
toral thesis in 1979 and 82, when he became a Univer¬ 
sity lecturer in 1982. 

187 colleagues from all over the world are co-au¬ 
thors in FoiSSNER’s publications, documenting the high 
number of international relationships with other re¬ 
search institutions. In alphabetical order, these are 
Achterberg C. van, Adam H., Aescht E. (= Wirns- 
berger E.), Agatha S., AL-Rasheid K.A.S., Ammer- 
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Number of publications 

Fig. 32: Publications released by Wilhelm Foissner and co-workers from 1967 
until now. Note that the values for 2008 are incomplete. 

mann D., Augustin H., Bardele C.F., Bauer R., 
Baumgartner M., Becares E., Berger H., Bernatzky 

G. , Bernhard D., Berthold A., Bick H., Blanton 
R.L., Blatterer H., Boenigk]., Bonaccorso E., Bren- 
dle K., Bron A., Brozek S., Bruckner A., Bruemmer 

F. , Buchgraber K., Burkl G., Byern J. von, Chao A., 
Chatzinotas A., Coleman D., Cordeiro T., Corliss 
J.O., Costas B., Cotterill F.P.D., Cyran N., Czapik 
A., Darbyshire ].F., Dastych H., Detcheva R., Didier 
P., Dorfelt H., Dragesco J., Dunthorn M., Dyal P., 
Eicker A., Eigner P., Eppinger M., Foissner I., Franz 

H. , Fried ]., Funke W., GAchter E., Ganner B., 
Geltzer J.G., Griffin A., Gschwind K., Guinea A., 
Hackl E., Hackstein J.H.P., Haselwandtner K., 
Haslauer ]., Haunschmid R., Hausmann K., Heat- 
wole H., Hehn M., Henschel T., Herzog E., Hoffman 

G. L., Jurgens K., Kage C., Kage M., Katz L.-A., 
Klepal W., Kohmann E, Kopeszki H., Korganova 
G.A., Krainer K.-H., Krautgartner W.D., Kreutz 
M., Krienitz L., Kuhlmann S., Kusuoka Y., Laibl J., 
Lee J.J., Lehle E., Lei Y.-L., Leipe D.D., Leitner, A.P., 
Lewis Smith R.I., Li P.C., Lobban C.S., Losert A., 
Luftenegger G., Lynn D.H., Muller H., Martin- 
Cereceda M., Mayer E., McManus G.B., Meisterfeld 
R., Milasowszky N., Miller W.R., Mitchell A.J., 
Moog O., Moon-van der Staay S.-Y., Moser B., 
Mulisch M., Musch E., Mylnikov A.P., Novarino G., 
O’Donoghue P.J., Oertel A., Oleksiv I., Opitz H., Op- 
pelt A., Ott J.A., Ozbek S., Paoletti M.G., Pawlows- 
ki J., Peer T., Petz W., Peukert B., Pfeffer M., Pfister 
G., PlCHLER M., PlROG K., POCHON X., PRATT J.R., 
Prescott, D.M., Pum M., Puytorac P. de, Querner P., 
Rieder N., Ruch B., Ryan P.G., Rydlow M., SchAfer 
U., Schonborn W., Schaumburg J., Scheffel U., 
Schefter M., Schiffmann H., Schiftner U., Schiller 
W., Schlegel M., Schmidt H., Schubert G., Schweik- 



ert M., Sessitsch A., Shen Y., Shields G., Shimano 
S., SlMONSBERGER P., SlMPSON A.G.B., SKOGSTAD A., 

Snoeyenbos-West O.L.O., Song W., Sonntag B., 
Stadler P., Starlinger E, Stechmann A., Steiner E., 
Stetter K.O., Stoeck T., StrOder-Kypke M., Tesaro- 
va P., Thompson G., Unterweger A., van der Staay 
G.W.M., Vd’any P., Voss H.-J., Wolfl S., Wait- 
zbauer W., Wanner M., Watkins B.P., Weber E, 
Weisse T., Wenzel E, Wiackowski K., Wilbert N., 
Wodarz D., Wright A.-D.G., Wurth C., Xu K., 
Yeates G.W., Zankl A., Zechmeister-Boltenstern S. 

4 Chronological bibliography 

4.1 Dissertation 

Foissner W. (1979): Hydrobiologische Studien an Kleingewassern 
in den Hohen Tauern, mit besonderer Berucksichtigung der 
Ciliaten (Protozoa, Ciliophora) I. Chemisch-physikalische 
Untersuchungen und Okologie der Ciliaten. Dissertation 
Universitat Salzburg. 175 pp. 

Foissner W. (1979): Hydrobiologische Studien an Kleingewassern 
in den Hohen Tauern, mit besonderer Berucksichtigung der 
Ciliaten (Protozoa, Ciliophora) II. Taxonomie und Systema- 
tik der Ciliaten. Dissertation Universitat Salzburg. 410 pp. 

4.2 Monographs 

Foissner W. & Foissner I. (1988): Stamm Ciliophora. — Catalogus 
Faunae Austriae Ic: 1-147. 

Aescht E. & Foissner W. (1989): Stamm: Rhizopoda (U.-Kl. 
Testacealobosia, Testaceafilosia). — Catalogus Faunae 
Austriae la: 1-79. 

Foissner W., Blatterer H., Berger H. & Kohmann F. (1991): 
Taxonomische und okologische Revision der Ciliaten des 
Saprobiensystems - Band I: Cyrtophorida, Oligotrichida, 
Hypotrichia, Colpodea. — Informationsberichte des Bayer. 
Landesamtes fur Wasserwirtschaft 1/91: 1-478. 

Foissner W., Berger H. & Kohmann F. (1992): Taxonomische und 
okologische Revision der Ciliaten des Saprobiensystems - 
Band II: Peritrichia, Heterotrichida, Odontostomatida. — 
Informationsberichte des Bayer. Landesamtes fur 

Wasserwirtschaft 5/92: 1-502. 

Foissner W. (1993): Colpodea. — Protozoenfauna 4/1: i-x, 1-798. 

Foissner W., Berger H. & Kohmann F. (1994): Taxonomische und 
okologische Revision der Ciliaten des Saprobiensystems - 
Band III: Hymenostomata, Prostomatida, Nassulida. — 
Informationsberichte des Bayer. Landesamtes fur 

Wasserwirtschaft 1/94: 1-548. 

Foissner W., Berger H., Blatterer H. & Kohmann F. (1995): 
Taxonomische und okologische Revision der Ciliaten des 
Saprobiensystems - Band IV: Gymnostomatea, Loxodes, 
Suctoria. — Informationsberichte des Bayer. Landesamtes 
fur Wasserwirtschaft 1/95: 1-540. 

Berger H., Foissner W. & Kohmann F. (1997): Bestimmung und 
Okologie der Mikrosaprobien nach DIN 38410. — Fischer 
Verl., Stuttgart, Jena, Liibeck, Ulm: l-X, 1-291. 

Foissner W., Berger H. & Schaumburg J. (1999): Identification and 
ecology of limnetic plankton ciliates. — Informations¬ 
berichte des Bayer. Landesamtes fur Wasserwirtschaft 3/99: 
1-793. 
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Foissner W., Agatha S. & Berger H. (2002): Soil ciliates (Protozoa, 
Ciliophora) from Namibia (Southwest Africa), with 
emphasis on two contrasting environments, the Etosha 
region and the Namib desert. — Denisia 5: 1-1459. 

Kreutz M. & Foissner W. (2006): The Sphagnum ponds of 
Simmelried in Germany: a biodiversity hot-spot for 
microscopic organisms. — Protozoological Monographs 3: 
1-267. 

Foissner W. & Xu K. (2007): Monograph of the Spathidiida 
(Ciliophora, Haptoria). Vol. I: Protospathidiidae, Arcuo- 
spathidiidae, Apertospathulidae. — Monogr. Biologicae 
81: i-x, 1-485. 

Foissner W. & Xu K. (2008): Monograph of the Spathidiida 
(Ciliophora, Haptoria). Vol. II: Spathidiidae and Pharyn- 
gospathulidae. — Monogr. Biologicae: in preparation. 

4.3 Book chapters 

Foissner W. (1986): Wimpertiere (Protozoa: Ciliophora) in 
Flechten. — Kataloge des OO. Landesmuseums N. F. 5: 43- 
46. 

Rydlo M. & Foissner W. (1987): Beitrag zur Taxonomie und 
Therapie von Chilodonella cyprini und C. hexasticha. — In: 
Deutsche Veterinarmedizinische Gesellschaft e.V. (Ed.): 
Tagung der Fachgruppe "Fischkrankheiten" (Munchen, 
28729. Oktober 1986). Deutsche Veterinarmedizinische 
Gesellschaft e.V., Giessen/Lahn: 173-184. 

Petz W., Wirnsberger E. & Foissner W. (1988): Die Kleintiere in 
den Fichtenwaldboden des Oberen Muhlviertels. Leicht zu 
ubersehen, aber sehr wichtig. — In: Land Oberosterreich 
(Ed.): Das Muhlviertel. Natur, Kultur, Leben (Beitrage). 
Wimmer-Druck, Linz: 77-88, Farbtafel 8. 

Foissner W. (1989): Bodenzoologische Untersuchungen an 
okologisch und konventionell bewirtschafteten Acker- und 
Grunlandflachen. — In: Academia Cosmologica Nova (Ed.): 
Okosysteme in der Wald- und Gebirgsregion. Mensch und 
Weltraum, Munchen: 166-176. 

Luftenegger G. & Foissner W. (1989): Bodenzoologische 
Untersuchungen. — In: Kasperowski E. & Frank E. (Ed.): 
Boden- und Vegetationsuntersuchungen im Bereich der 
Scheitelstrecke der Tauernautobahn. Umweltbundesamt 
Wien, Monographie 15: 88-93. 

Foissner W. (1991): Diversity and ecology of soil flagellates. — 
In: Patterson D.J. & Larsen J. (Ed.): The biology of free-living 
heterotrophic flagellates. The Systematic Association 
(Clarendon Press, Oxford) Special Volume 54: 93-112. 

Aescht E. & Foissner W. (1992): Enumerating soil testate 
amoebae by direct counting. — In: Lee J.J. & Soldo A.T. 
(Ed.): Protocols in Protozoology. Allen Press, Lawrence: B- 
6.1-B-6.4. 

Aescht E. & Foissner W. (1992): Enumerating active soil ciliates by 
direct counting. — In: Lee J.J. & Soldo A.T. (Ed.): Protocols in 
Protozoology. Allen Press, Lawrence: B-7.1-B-7.4. 

Augustin H. & Foissner W. (1992): Enumeration of protists and 
small metazoans in activated sludge. — In: Lee J.J. & Soldo 
A.T. (Ed.): Protocols in Protozoology. Allen Press, Lawrence: 
B-8.1-B-8.2. 

Foissner W. (1992): Estimating the species richness of soil 
protozoa using the "non-flooded petri dish method". — 
In: Lee J.J. & Soldo A.T. (Ed.): Protocols in Protozoology. 
Allen Press, Lawrence: B-10.1-10.2. 

Foissner W. (1992): Supravital staining with methyl green- 
pyronin. — In: Lee J.J. & Soldo A.T. (Ed.): Protocols in 
Protozoology. Allen Press, Lawrence: C-9.1-C-9.2. 


Foissner W. (1992): The "dry" silver nitrate method. — In: Lee J.J. 
& Soldo A.T. (Ed.): Protocols in Protozoology. Allen Press, 
Lawrence: C-11.1-C-11.4. 

Foissner W. (1992): Observing living ciliates. — In: Lee J.J. & Soldo 
A.T. (Ed.): Protocols in Protozoology. Allen Press, Lawrence: 
C-10.1-C-10.2. 

Foissner W. (1992): Preparation of samples for scanning electron 
microscopy. — In: Lee J.J. & Soldo A.T. (Ed.): Protocols in 
Protozoology. Allen Press, Lawrence: C-20.1-C-20.5. 

Foissner W. (1992): The silver carbonate methods. — In: Lee J.J. & 
Soldo A.T. (Ed.): Protocols in Protozoology. Allen Press, 
Lawrence: C-7.1-C-7.4. 

Foissner W. (1992): Protargol methods. — In: Lee J.J. & Soldo A.T. 
(Ed.): Protocols in Protozoology. Allen Press, Lawrence: C- 
6.1-C-6.8. 

Foissner W. (1992): Evaluating water quality using protozoa and 
saprobity indexes. — In: Lee J.J. & Soldo A.T. (Ed.): Protocols 
in Protozoology. Allen Press, Lawrence: B-11.1-B-11.20. 

Foissner W. (1992): The "wet" silver nitrate methods. — In: Lee 
J.J. & Soldo A.T. (Ed.): Protocols in Protozoology. Allen 
Press, Lawrence: C-8.1-C-8.5. 

Foissner W. (1993): Mikrofauna. — In: Schinner F., Ohlinger R., 
Kandeler E. & Margesin R. (Ed.): Bodenbiologische Arbeits- 
methoden. 2. Aufl. Springer Verlag, Berlin, Heidelberg: 
289-311. 

Foissner W. (1994): Soil protozoa as bioindicators in ecosystems 
under human influence. — In: Darbyshire J. F. (Ed.): Soil 
Protozoa. CAB International, Wallingford, Oxon: 147-193. 

Foissner W. (1994): Die Ciliaten der astatischen Gewasser und 
des Bodens. — In: Hausmann K. & Kremer B.P. (Ed.): Extremo- 
phile. Mikroorganismen in ausgefallenen Lebensraumen. 
VCH Verlag, Weinheim: 195-208. 

Aescht E. & Foissner W. (1995): Microfauna. — In: Schinner F., 
Ohlinger R., Kandeler E. & Margesin R. (Ed.): Methods in Soil 
Biology. 2. Aufl. Springer Verlag, Berlin, Heidelberg: 316- 
337. 

Foissner W. (1995): Ciliaten des Bodens. — In: Rottger R. (Ed.): 
Biologie der Protozoen. Ein Praktikum zur Vielfalt der 
Formen und Lebensraume der Einzeller. Fischer Verlag, 
Stuttgart, Jena, New York: 176-185. 

Foissner W. (1995): Ciliate phylogeny inferred from ontogeny. — 
In: Brugerolle G. & Mignot J.-P. (Ed.): Protistological 
actualities. Proc. Europ. Congr. Protistol. 2 (Clermont- 
Ferrand): 114-116, 123-127. 

Foissner W., Wanner M., Aescht E., Darbyshire J.F., Geltzer J.G. & 
Meisterfeld R. (1995): Protozoa of soil. — In: Brugerolle G. & 
Mignot J.-P. (Ed.): Protistological actualities. Proc. Europ. 
Congr. Protistol. 2 (Clermont-Ferrand): 128-135. 

Foissner W., Berger H., Blatterer H. & Kohmann F. (1995): Teil II 
Protozoa: Ciliophora. — In: Moog O. (Ed.): Fauna Aquatica 
Austriaca, Lieferung Mai/95. Wasserwirtschaftskataster, 
Bundesministerium fur Land- und Forstwirtschaft, Wien: 1- 
45. 

Foissner W., Berger H., Blatterer H. & Kohmann F. (1995): Part II 
Protozoa: Ciliophora. — In: Moog O. (Ed.): Fauna Aquatica 
Austriaca, Lieferung Mai/95. Wasserwirtschaftskataster, 
Bundesministerium fur Land- und Forstwirtschaft, Wien: 1- 
45. 

Foissner W. (1996): How to become an unforgettable 
taxonomist: Christian Gottfried Ehrenberg (1795-1876) re¬ 
evaluated. — In: Schlegel M. & Hausmann K. (Ed.): Christian 
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Gottfried EHRENBERG-Festschrift. Leipziger Universitatsver- 
lag, Leipzig: 47-50. 

Foissner W. (1996): Ontogenesis in ciliated protozoa, with 
emphasis on stomatogenesis. — In: Hausmann K. & Bradbury 
P.C. (Ed.): Ciliates. Cells as organisms. Fischer Verlag, 
Stuttgart, Jena, Lubeck, Ulm: 95-177. 

Foissner W. (1997): Unter unseren FuBen - Bodenleben im 
Mikroskop. — In: Schrutka R. & Wimmer F.X. (Ed.): Natur im 
Aufwind: Der Nationalpark in den oberosterreichischen 
Kalkalpen. Landesverlag, Linz: 94-101. 

Foissner W. (1998): The karyorelictids (Protozoa, Ciliophora), a 
unique and enigmatic assemblage of marine, interstitial 
ciliates: a review emphasizing ciliary patterns and 
evolution. — In: Coombs G.H., Vickerman K., Sleigh M.A. & 
Warren A. (Ed.): Evolutionary relationships among 
protozoa. Chapman & Hall, London: 305-325. 

Foissner W. (2000): Steinia sphagnicola, ein neues Urtierchen 
(Einzeller, Wimperntiere) aus dem Koppler Moor. — In: 
Gemeinde Koppl (Ed.): Heimat Koppl: Chronik der 
Gemeinde. Eigenverlag: 54-55. 

Foissner W. & Foissner I. (2000): Hemimastigophora. — In: Lee J.J., 
Leedale G.F. & Bradbury P. (Ed.): An Illustrated Guide to the 
Protozoa. Second Edition. Organisms traditionally referred 
to as protozoa, or newly discovered groups. Volume II. 
Allen Press, Lawrence: 1185-1186 (published in 2002). 

Foissner W. (2002): Stentor. — Encyclopedia of Life Sciences, 
Macmillan Publisher: 561-566. 

Foissner W. (2002): Klein, aber oho! Einzeller sind Uberlebens- 
kunstler in vielen Lebenslagen. Taxonomie, Systematik und 
Ontogenese der Einzeller (Protozoen). — In: Beck E. (Ed.): 
Faszination Lebenswissenschaft. Wiley-VCH Verlag, 
Weinheim: 125-129. 

Berger H. & Foissner W. (2003): Illustrated guide and ecological 
notes to ciliate indicator species (Protozoa, Ciliophora) in 
running waters, lakes, and sewage plants. — Handbuch 
Angewandte Limnologie 17. Erg.Lfg. 111-2.1: 1-160. 

Shields G. & Foissner W. (2003): Diverse perspectives on the 
protozoan - metazoan transition. — In: Legakis A., Sfen- 
thourakis S., Polymeni R. & Thessalou-Legaki M. (Ed.): The 
new panorama of animal evolution: Proceedings XVIII 
International Congress of Zoology. Pensoft, Sofia and 
Moscow: 243-246. 

Foissner W. (2004): Protozoa. — In: Hillel D., Rosenzweig C., 
Powlson D.D., Scow K.M., Singer M.J., Sparks D.L., Hatfield J. 
(Ed.): Encyclopedia of soils in the environment (Elsevier) 3: 
336-347. 

Foissner W. (2004): Protozoa as bioindicators in running waters. 
— In: Regierung von Schwaben & Deutsche Gesellschaft fur 
Limnologie e.V. (Ed.): Biologische Gewasseruntersuchung 
und Bewertung; Taxonomie und Qualitatssicherung. Sym¬ 
posium zur Feier des 70. Geburtstages von Dr. Erik Mauch 
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